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lera..s aﬁﬂ"i’ﬁ
Genuralanjor i
Date of Birth: o8 June 1304
Plewe of Hirpthy lLerndn,

» . Worthsrn Germwy

LAfrea iuria Jomd Wi Arwmy o iboo,
shiering the 14tk Cavedsy Heglment at
Ludwlgslust. After traluiug dn Both laf:ui.y
vid Javelry Cfficor Candidote Schoole frow
l924-26, he récoived his couniesion as
seeond ligutcasnt in Degsdner of the laticy
Jear nat wus acsigosd $0 the let Cavalry
regduent, Lelng provoted to first lieuts.aul
ia 1988, 1s 1604 he was doteched for w
wio~yoar tern at e Derlin Ver dcadsay,
viiere he was prowsted captoim (Cuvalry) iu
10386, ¥row LUSo=-80 Y0PPE served as Cuartoi-
sapter Yralulng Cfficer of the XI Infaatiy
Corpe end shea, aftor participsting ia
Coboral B6a3f traduing courses in 1840, wus
promted wajor sud assigned to the Peris
Lupdquarters of the (Rartuaruaster Geaura:l
for France as Yirst Assistunt o the Chiul

- dupply O¥ficer. in 1942 he was promoted

licutensat coloucl and mseigned as (hief, i
Arsy Npply Deportacat, Arny High Cowianc, i
wvbere Re vas preweted coluomnel in 104, i

¥ollowing curvice as Chief of Stafy,
X Iufzatyy Corps in Yortheran Russia froa
oarly 1944, SCP0L was transfereed back to
Ariy High Conkeni as LYWy (usrtermaster
Ganeral ia Juse of the smme year, in which
ke romuiped until the war ended, end yhere
he was pmtod ommlm.}or to cnqbor 1844, |
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Frite Hermwaa DAY RELEXD
donerallent i :

Uate of wirths 14 Jamuary LUUY
Place of Lirtht uusreburg

sftur very brief service ia ths Gesian paiy
lete da world Wer I, wAYicLBIB vae dn elvilien
supleyasnt for two ywrs, returning to the pou -
ver ervusy o ep officcr ¢andidete im 1921, ¥o
Wap conkirsionsd @ year later anl served for tou
years in varicus infiniry units, 1o 18305 Lo
studied at the Lar Colleye fn berlin, ond vhovi-
after was p Gepgral SiafY officer and had
priacipally staff cutice. He vee 8 wtilf efiicaer
! mn srusred divieion ia the Polish Coupeiyn
end bveceno s lioutenunt colomel at thet tiue,
jaricg the French Gstoedgn and bhe firsd year o
combut 4n Hussis, he wac on tho staff of 2IX
Pungor Corps, snd ia 1941-43 Chief of Wafl of
the Gormun Africa Corps. Murdug thie sselgnacnt :
Be wap prosoted to colomsl. labe dn 1943 Re wen o
prosoted to Generelunjor wad appointed Gomunaucy -
of the Jd Panger Livisicn on the Wuselan frond. 0
4 yoar lotar he uwes cgals proascted to Cemsral- i
leutnont cod given coend of the Fenger Lidr -
Vivizlon, o dewpsstration unls thet suw & great : i
deal of sotive survive iu Frapce and Lestera !
GeTaaly . Early in 1946, he becwue coamomdsy i i
the LI1{ Covos., BAVuELLIL wee fimally eepturcd ‘B
15 the cuhr Pocket ia April w‘ﬁ[ﬁ-, : F i
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Siegigmund KIENOW, Phe.De - » S
Date of Births 29 June 1907 ' ‘ &
Flace of Birth: Potsdam.
Dr. KIEROW studied chemistry at the technical
college in Breslsu in 1925-26 and geology at the
University of Breslau in 1926, the Univeraity of .
Koenigstorg in 1926~27, the University of Bann iu L

-1927-30 and the Univeraiiy of Goetiingen in 1930-34.

From July, 1934 to June, 1942 he wus exployed az au
assistant in the University of Msnster, In July,
1939 he was drafted for militsry service and re-~
widned in the army until the end of the war, finale
1y reaching the rank of second liautomt of the

roserve,

While serving in the aray, Dr. KIENGW T
his scademic work and lectured at the University of

' Muenster and at the Univeraity of Strassburg, Durlig

World War YI, he served ss chief of the geolegloal g
detachuent sssigned to the German military forces. N

in Africa, where he gained considerable experience
in desert problems, particularly those connscted
with wvater supplies, In addition, he served in
assiguxents in Norway and in France. In April

1943, he was awarded the title of Regierungsteurat,
a high title in the bullding and eugimeering profos- g
sion, On 7 May 1945, he was uptmd &t Kresasnss, e ’}

In uddits.on o hh n:lli.tuy ;mtu :nd his R
activities as a lecturer in Universities, De . KTENOW s
has had considerable success as a writer oa geological
subjects. Quite a mumber of his studies have been
published in soisntifio jowrnels or uw: m
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: Sectiva I. ator Reguirvasute vader Lesers Coundltiouy
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Photo 1 - 3 -~ Sudbsoil Water (dtaimed by Keans of ‘
Veep=iell Lrilling at Bir iitsahs : '
Artesian Poring in the iarsda vmzs . . 10
3. == Artesian hall i3 the Crisp} ’
Gettlencat, dlzuveta . . . . . .. . i3
4 ~ b ~= Homaun Cleterne in the Zex Zem Wedl
i Houn Clsterns in the Haumaat hedd |
G = 7 = Clatern Hulns at Aln el Gezala ;
BAr ol Kensylg in the Yastern Xgyptizn
Dagert, Ancient Clatern on the
hatrouh - wiui‘gm.nn.ooo.. 16
8 «10 -~ teuth gyrenzicu, Large lwdnm Cistara
fu thellov Velley
B1r ol Heruat, Cieterns on the Agroue -
Bir Hacheiw irail, Shoving utcmnt
1 Valle snd imbar Jurrows ;
{ Dir Sebadm Gistern, neasr M.m..
; Soving tell .00.0’00";.!0‘1,
i1 ~ Natives Digilag a Loll nser Meghara 3 9
o 1213 ~ Eiv Kaesaba wator Site, South Lilya
- Blgging Woll to Recover Ground : :
b - N ' Koleture at Sir Xassada ., , . . . . . 19a
‘ 14=15 - Tripoli, Settlers cottm vtth Windsill
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; PLEYO lu~l7 = A uudlt Up foring at Vo or dew,
| Lirenaloe ' N
| Legsing wmter fron a Iuilt Up
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18 - Lorial Photo of uater Supply Imstellatious &
at‘i‘ohm......-......-.. 33 ;
[ 19 == Dardis. Gater fite in the Sewmus Wedd . . . ¥4
! #0wZl =~ Itelian Well at Aln el Gasals
' golluk, Well with Abessiniar Flald
i ' WMQ--ooqfocgonoon.o%';
; 4 we Lator Trench Umdier Construction at iartubda . -3
E &8 == 5iG el Gssala, Yeter Supply Poims ia )
‘ Luges, Thowing Cemtral Well and #ipe- 4
lmwi’wpﬁ.o.-....._..... a
P 26=37 == Light benoto Lrilling Hechlne ia
{ Cperation st Sollum .
' Light Benoto Driliing Hachine in e
: Cperation, thowing Haxwer Before Prop . . 48
. 26=30 e~ Light Benoto Drilling Machine in -
Cperation, lwuaer Dropping

Light Benoto Lrilling Meching in
Uperation. ilammar ab Sud of Trep . . . . 46 :
40=gl ~= uater pply Point ot Kl Cherruba in the / 1}' !

southera Foothills of the Cyreneica 4
Mountain jatge, Showisg (in Photo 31) y
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_ Rap i -= linstem Litwyan Desert = Etasic Subsoll uater
Lavel kep Sueving Level to which water will
: Hise 1o Dorcholes, Hased on X, Hsll 2947 . .
: 2 == Cyrenalom snd Vicinity; %ater Supply kep . . .
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he wcope of Gorven experdencs o dusert vartum in rwwmm LG

\h}! w 0 ke Samradn agalaat tbe .mu-h in the am;wm nugbn Gf
toﬁhem ifrica. She polnt st ulich «il Mamua e Wie e o

|

uporloaca vas gathered vue Fleld .oraisl lwﬁl'l stuff, Folloulag

Settam i Lu R © ot gl X i

tho denlge of Fleld iinrsbal Rosnael, Generallontnant a. i). b 2 3 ..wurlah, .
urhn Rus moiubrined cuatagt with the forwer mesbors of the obel? wail hus .

..
I ey %
o

m#.ua to all adlitary seterisl foaud o bield Hersbal Hownal ' 8 totube, . j

: N ' i
has bocuwe ch lwportiut expeundur of dutailed experience ou the wubjest, ! 7
For thls rueayin, hw uns the person from whum expert roplies kou o be i # J

edsalinsd to the wuppluscutary guestions aaked, fo
Ia ordur %0 rouad cut the replics, it was necessary, i couc parte, ! j?'f

.

to revert to idess wxnrewced in the original study of tlaq Wt juct, :

“l 4 f"lfi" ia soite of certain veckucsnes due to the matiﬁimu thas ¥

inwlwd shd to the Lrowd trestmeat of the prablems discussva iu the
y!‘nwt masasaTipt, | Dovertheless regasd éucml Beysrlein's work ae 'y +
m best ruply that could have hesn furnhm ﬁo e quntl.onn uiced

) N W v,

V“N.n the time allowed. ; .

. 1f the treatment of the probleas raleed eamot be oomi.dwad
maunm voms purts, thin 1s &ae¢ to the 1mmuons- zn;maa YW tiwe,
mco and aviilable xoans on Germun upﬁrlma in Bort Africa. In

' tl}&n respect I rofur the Yoader ¢o Sue recarke 1o Ay t’omnm t¢ the |
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Gonerluador v.l. Alfred Toppe | N

ib 1

Yhe additlonsl cuestions ssked by whe Ressoych end I;wwlu PN ¢ *mu J it

!.n eonuecticu with &% 1*-14.9 ere caswered ia the px*e:smt Betusesring by

. u.;awallwutm,mt n, B ¥rite lb’wwlam, who was ¢hlef of staff ¢ sicld t
marahﬁl Fomwel w.rizzp; tho emzpaiw iu ifrioa. In mplyina 86 tku Lorw ‘

ilparmt qu@mieﬂe. thoso relating to the problen of water ¢uplics

u the desort, Cenarul sayerleln huc uodu use of two studies bty

Roﬁ.omﬁam»xn% ¢ Dp, Agismund Hicuow, a geologist of M@ Py ate whn ‘é
uﬁe& with tha f:?uz"m;m Afeice Corpe as uilitary wo}.ngint fran LUl %0 i ‘
19;43. Chese two windles are h'mluded. fu hls mumueoript so Llopier .

x o ordur S0 wtress he m:uér‘zmm‘» of ﬂac toveral prodlecs Sveuted ﬂ

and melutsin colwroree vAthin this nrusent work, 4¢ mw,b&w T LAYy

I

to repeat  soic 0f the informgtion given 1a HS # 9-139. she originucd

T R

ﬂ}tdy en Gormon experivnce du dusert varfare, , oo

f If 1% 45 Touund that carta&n ubjuats are nm tmtea wxhisiaiively
u; the sunse of the quuuttoua puked, thio is aun ot thor ta the fast thnt
'nq adeguats cxperisuce e avdlabla in the tma in qunntm or to the

1

. .

. [TA title §u the englavering profeculon. :

Ll f‘
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#Mt that the Tiiting in Africa took plece iu arese in whiloh the feaw
‘ﬁ' s trus domsert wore uot pnawt. L : Ek 1 " !

In auy theoster of operutlana. succass hinges upon the Srcuny ba&u
turniahc& e¢n adoguete supply of wil weuns of noubnt. Houevur, the - ‘
pnpwr flou of these sunplies = h;flucnwd ducleively by (3»,09,?642\1}‘001 i’ : , .‘
md cellzatic condlsions. ‘ |

e problew $uvolved in tho progent study is Bot 40 smauch wiat i

Anfleense the supply services at atr-tegic level, that 4w, ithe iovexend -

of. supslice nereas the reddterrunseu Seu. hed ou the coarse i ‘.mtm.g“
fho problei: o be exsulued bas to do rather vith an cxasincticu of the - ?
methodw cupicyed in aupml:fin.g the troops, Bhut.ha:r the flow of c,wmuw ;
had aky recirictive ufiectn on eperaticce wnd, 1f wo, what tiore affectm ‘
wora. und vhelher eay LUprovencats cuh be suggeetnd. .-,0 £y o1 wenba$ &
oaarx«uoas srse concerned, the roplivs siven by the suthor are n;-.tiafuatow;
i - hsrendsg that adegunte supg;lius con be uwoved currently to wng or
mém stratogic surply ‘b:;ncs; the waveuent of supplien of ceubut uiterlel
to tha troonn 45 exclusively Q vattar of orgrnivation, the c.c»ff.i‘l:sbil'ity T
ot;' meuna ¢f troeesortaticn snd the wospibility to cérry oub m-:v;‘wz;amsm.,
In néunc. treacnortation 1t wmaes Yo Lborne $n wdnd that it iy v Lasiow

to surcount GiZficuities by a flexille adaptetion to exteting ai*cnmatancog'
thjm by endosvordng to force neturc. Sramsperdtntion Yy Bit’ e a Nﬂkﬂm o

unliaited flexdbility posslble,

In modero dwerc warfure 4% will always h@ REQIBIEYY, OLELQ thd cmru

N
y

of 8 battle tukgs u fuvorable tumm, to mumm advance nng;l" uupots in -

u-+u 8ot yub resched Ly the units in cc=lnd g0 thet the v:ww cun ‘ba ;; *
| T

|
|
!



'ﬂiﬂl the terrain in cmbat. 3 , ; ‘4

: &a trencudt the epprepricte orders wnd mstmitwu without wuliy., A

-kopt awrently dnrorced ok tha ol t\mtiou. 6 properl.r teadoge i ly shﬂ'

' m the ois delindtedy sast be ;.cmtrulla:i W onu cemtral s eucy. 4 comm

l
i |
5 'ﬁ’ .ﬁ’-nlyQ Eapplanent ‘ ' . _3_‘,' - R ;

; !

owuwly Goivnted An purewlt. Shose wdvance bases will heve to e
::ﬁablimw gad profectod by atrboras treops, wbo nh;hﬁ £irss nuve %0 |

m x\wl, Tood und vater, wpers psrés Lo arwored whicluﬁ. .
She plave of the xuuponsima sacply nﬂ’tcer As cn the ficle of MMM'}:

Yheve, ke will be sble, Uy weabs of radio commmication or linluea plmu,

T, ’T?—‘:%{“‘;:EJ“'"‘L’JJQ‘&:‘E ki by

mat be &lle to funcliien wamoebhly wad ruliably eves 1f 4t rocelves ouly .
hytaf racle lastmuctions. ' .  § ;,
,‘"' A1 evidlalle wenns of transpertaticnh op the exouad, fo i air ond "
txaticm W eliort 1o gust ws doportent dh the supply eesvice as 36 1 dn
c«?mbut s tivlm,
; S reuEpord plrae Mok ba sanstauched for laxding 40 the Juu .6 i&iﬂcl
t{.w. labes ud watwrlale wswaldy cre Lot avelleble For the viu.lractics
of elr sirips or percwadat alr £iclds whbib 8dVeuss buseu b 8¢ by

| .
ut.ab‘ismd v eepplicey woved forvard Lo advancing $¥xcopn. .aiu iu

partiwlm'lar the cuse during cnticsﬂ. aitu&u%a. whea wwlo jaw ioopy ¢

i
A
[
o
Y

hnl to Vo wupnlled, or vhen ebcuy toveps hau Leon mockota&.

A il

! Untdl hoavier types of pleucs with a N.mer curyhm CRpuGl Ly are
q constructed that they cen lend cufely und.ar desert aoi;su.nious it wiu

hT masmw 1o fmror lighter typee vith a ln r c&rxm& copaeiiy.
!lu farther developwnt of tmcklww 3.&5&335} @w.akﬁt 40 wuch to
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tw the situation ia this yespect. She supply of cmm mtwﬁe& t.

mm. detaohaugnts, cacircled uissller waits or %o patmls seployed on
Mﬂlom of wavernl doye curatica Wy air drep i an mpcrtwt Tautor,

‘ whether the development of specinl types of mtclal for ¢rouad
Mortatiau is ueceswary or precticabls s a mood point, Ususlly,
speciulizaticis 1n the trexspoztation services Barber dangersi iiab
ui!dit be axcellunt iu oue theatsr of oneraticns might be uwuslcus 1o |
an?thar. it pa’wti 07 ungaved fira ruvads are umu‘hle. whoelsd vohicles
wm ba given pmferwe. for ecouculesl ruma AT for no othayr, kigw=
tnr. 1f rouds heve to La comstructed, the vesy neceseity to Jo co By
doqtdc tae pece of operations. %his Zeot the cusssnder of m tiduier of

mntions can uBd mict accept ss & cauetwt. ke masgt fight Lig uatuo

m endcavor Lo defexnt the enemy when the atwnttos seens Lost Lo iorebh -

foq this purpose, “hoe wpply service mnd evarything counected bhorevith
mq;t be adspied $o this regulrcusst,

. force wiilch hug trunsportation velilcles cupable of woving b the
M'pwa 8t 1ts coubot vehidcles ean cpurate indapoudﬁntlr; an Tus Ls
s@pnaa Lre clLucorucd, Fere, a high rate of speed 15 not as iucortant

a8 & stusdy upoud sud pll-terreln sobillty.

It 48 hardly 1ikely that $he zssiguusat of a rosd comsbiuciiva
unl,t $0 euch divisicn, =3 suggested by General Bworhin. vill prave
pnptua‘oh. under desert conditicns, a dtvhm ntght nove hucﬁmda
-of womtarl in a direction entirely dut-mt from $hat . m which 1its |
m construation unlt kas propsred & road. xt would xppur 6ore .
“'h‘bh %o concontrate all road coustruction ?nah in a pool and

oap{llv thau in construnting a ﬂany good mppl.r route u m Kulu
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ddrecticn of thrust of the Gray.

If the operativas follow tha gensrel direction of s cowot, cossted

..‘;,.. vith a sasll druft will Play ws xmporm} role 4o the trwapomuﬁﬂ

sarvices. Thoy wre luzs vulnerable to uttuck by sabaardnca thes lorge ' .

ships snd their winerebility to oir sttack s relatvively neglipible.

Thay will prove particulsrly velusble &f they aro se conptrucicvi oad

tq‘mppe‘d that they can dischorge their corgoes ob open cousts, thue neking b

m sstablivliscat of interwediate baunco poseible. Shey cui vl:np yeader
oxhellent gexvice iu woving epsly btaoucs farther forwerd,

Yator sunoly cvlwaie should not diffur wiedbly frow fuel wuuly

T—

|

coluxns, -ho stawdardisetics of vehicle types-facilitatou the funstioning
{
|

af the wipply sorvicon, It s reconsuided that vater and fucl vouicles
Muld be intudwperuud dn ¢oluang %o Leowen fire hezards,

z e puther's rouadl co pags 48 that water uscentumdncticu 1L:ilets
were not avidlatle ia the Jebrmuchb e sob correct, §7 these Ledlots
vere not uvocd by the ceubrd unlte Juring the esizelgy in slvricu huir
uo;p vus Bopereutly unnstvasery beonuse the arr& water deguuleuin Ciug

&qﬁxpmant uob Il rogulrencants.
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1 In Wby Lessan .\f’riéa« Carps, expericnce auvwed Shab Wbe (w. wbitive

of watir riouired Ly thu cculnt trocpes wider cedert couvitics: Luve Bod

groutur thun b niuluws quantitivc stioulated By regulevicsy su

_ :tempumw gouse. “hio wwy sound uLlikcly but 1% 18 borny cub Ly wxe

i

poricuce guluud dn Wio 154147 purled. uUnder civiliun cunciticus, a
! E

i :
person will upe far Lore water thas he actuslly mneeds éud is <. trenely

Feluctadt to forego hig usuel hebits, for duetumce, his Lygicaiu

);rmucw. particulerly 1f he kiwwws that eB sbuadent sugply of uater

,Li avalleble, wurthermwre, the very sidht of water or ei other petabin

uqnms iniuces a i’eeliu@; of thirst, In mtrast. & woldier nrriving
Q.A 8 desert lmaediotely .dapta hmwlt pvcholodcally t® tho ux;pootol,
luk of water and vith sorpriesing apud muton huu;.t tq wmtng

wtth the minises quantity coasutm! with hta;lth.

’ Ixplorers place the uum- Feguirenent nt o uton ner day M '
wm Howuver, 'this applivs only to tnim a;hlatn with utmndr
lpuh ptrfomun 88d very moderete nqaimu m ma bot be

1
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appued to the averaze wam,

}.. In the Serson arsy, the minimws dally weter ration wee Joud liur'.“ '

ef whlch meount twe Liters were uged for cooking snd two fur driladking

|
h

T i T

pﬁrgo%s. tio Blloveave ai mede for wosiing. However, R0 wuilvs auppl}
.1mmn was Bever g6 criticel thas ke trogpe had to Ye rostriuted $O
tMn wiatiwg robiun for say dupgih of $iwe, - 17 such o gitwolica grose,
t;la tmr}pa purforce hud $o forsge hyslonle hobits and wee wily wae-
*utar or cus-half of a 1iter of vater for such purposec. (o Cuge Im
vhxch dhic uessasity arore was ouring the Gersud retreat fyvw ti.a Jobruk
mn to the wulf of *.ww in Leoenber LUdl,

‘ ;,‘.awmlwa of teiperatures O svasuss, the Bermel dafly ovucuuption

o:t wabel viae olx o seveu Literw. iduce thls rsutlon wad ali.u, Vury |

l;ow. it way wet Coclodd Garipg e wister mBoaths. (o he Rdivr naud, ] | -
owlng %0 the tbowtege of trabsnortelica vehlelon end woter fuul, 1% wue

al g0 Hot pusnlile to icorense the Tuolon 1B excepticnally Lol ' u.ther,

qjven Af adocuats pupylics of vater wvere evallable,

1; ia the J;riueh sywy the nersel rution WRE Que eadlon (.04 iiters)

iﬁ ruglons whers water woe very socuvce oRd 1.0 galloas por wiw Jor troap.

qm other wou euployed at heavy labor in the vicinity of e jos woter
mpxy points. Detslle oo thie subjoct will bﬁ found 1n Chiptur 3, dn “ '
pu Gopy of i report prepered by the Kildvary u«xwm Potechuent of . f

|
!

'!"‘ Gernan Africe Corpe on the wator supply om&:u&m ln the m-hm
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surfece and couges the formpblon of sslt mereles nbd caces, Ludod

: northern Mimits of this vater level ave to ve found 4n ihe belt of onn

BN

3 § F=lsd wpploinsab * -8

e

I, 22Ut ded LrLtioh 70 ik whlil

Uely guolegliel ueibeds were siployed 4o the sepreh for pu:plics of

se= =o= o R

watur »0r this puiplse the geoleglard 'walt ’z.u.ss&ami to thy Gorian Aftiﬁ
COX‘M‘, ‘iu su2 1ep wosk o the folloving considerstionsi
| %o gubeodl voier levely oadet S0 EMe Gretern pert OF the JuboPR
bem—rt. £ Guup-veter lovel dn the lisestone ¢r gemdotone ot of the
twt.i“r.y or vhelk o Frig, $100 #hd B buek ~s:uz‘tac«. weter leval . i lvose
d&a,o.s.i'cu of wudis », depressious, loone reer hills end fan. oroos.

Lo urigin of thy devpewsioy lwul of Lynia end the se-uilieu
westura dauest of vesiurn taypt du in she reglons of hij; 405711 of
the Sudsn. Lhe woter flows norihwerd Shrough the Fublsn cesd one strata
#nd the tertiary cholk snd sarl Toiwatione, ko cud Bo cowl Trui the:
f'&aola‘;ical profile prepared by the 1eth Hildbary Geologicnl :.M,u;.c'nzs:zm,‘
Euuigncd to the Gerpun Africs Corps, ilu Cotobor 1943 (ekebah 1 . DRSO 9).

_:In vellzys vnd othur depressions thls vater level riseas mluosl to the

i

;

ialamwd torraln, bowever, 4% ds very Loy ‘na{lw the auri’ma and cal W i

bu bappud by twcns of dusp well drilitag. (Fhota 1, pege 10). vha *

ra
1
1

wlong the 3Gth perallel, purt of vbich region i below wes level, :M . ,‘ |

bclt fccludes the 3ive, Glarabub, Giale, Mln . iés,rqém oreY whb
e et
thair etrong arteeisn springs (photo 2, pacq 10). g

i

$he Cyreamica, with ite mm reinfell, in a wpa.m. barren rwk :

o
|

|
|

v i}w river beds 1n Korthera Africa.
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Quattara Depression
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Subsurface Water Level

(Heights multiplied by 100)

‘o

Sea Level

. . _ -
"'% . ‘ - L’ﬁiz“. .ei"'" ;
Prepared by 12 Mil Geol.Det.Panzer %rmy of Africa, October 1942
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"AbL.B V27 RBir Misaha, uuch Messha (2 12
Djebel Uwenat- Wadi Halfa milten auf vlner Serirfliche,

1

N, 27 57 O

ist. Als Sichlmarken der Brunnenaslelte siud cin kielnes Holdh uselm} und
zgerist it Scilwinde zu nennen, Der 67 m tiefe Brunnen {gules |

liegl wnter dem Holzgerast und ist von cinem schwergn
kel weschtossen, Ein Seil felilt g Brunnen und mubl
. 4
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: nﬂm The subsurface wator is confined to mﬂms and ﬂud.a its m

of !ripoli. ia certaip purte, the wator supply 1s tapped ”W srtesisn

... hor’holas that no now drilling wae Decessery during the brief pericd of

|
{
|
! . g K i . S
| B
Ny | ' A

! |
!

to m warfecs in strong aprina- (skatch 8, mc 70, Wator | mwly g
Wmhm 19did) , . |

f Circumntoncus are different m Yripoll, where the him fefuun
,lmn:htn stops «id condenues the molsture carried by the wixzd fyon tha
Mcnnmnm Sea,  Whe vater thus condomsed seeps down wrlowr lavels
and. Eoenecté in impervisus atrete, o that an adeqiute mm;aly of watey |
can 'bc found in the decp water level of the ‘Dietare, the cqmﬁal rloin

won,a. This woter level extends custuard t0 the reglen ot '3.iwmt&. vhere ]

-tm artorice vells wers drilled snd made the lﬂtlmem of the rs.stm
I

poaqtbla {phots 3, prze 12).

' A® far as the svallability of wuter mpuea for the xun.lo-u...x-uw

1

toma Wore cauwmd the wituation ﬁwrox’aw ves as rollowc

l 1. In wﬁpau. the deep water lovel ves tam;ad Yy 00 Leny civilian

A mttoa there (chiwteh €, page 71 watar supnly kep, interdor of Lripoll).

‘ ‘ 8. Io Cyreumice, sufficient otrony eprings were sval.‘.la.ble. to lusure

l _ :
quaty wunply of vater for large boaiea of Sroops. Decp well drnxh‘.

for which rmzon Lo hew

in ?antraat. Is extreucly riaiq fn this Ngiou,

v‘lh vere sunk, ; . S e

§ S. Ia the Gulf of Sirte (&1 Agheila~Nu¥ss a Brege) sud iu tho
mtrnrlca reglons e well aw in vewtera Lgypd morth of the (uattsrs
Bopumiou, doep well drilling bheld cut swall. ymupaots of succoss,

%optore uo drilling ves dore 3o thece oreas, w.d work was x-wtrictad
I -

i
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%0 gm exploraiion and Lorovessut of g:lating springs alodg the coust

hdepth &b vhich water could be found vould bave waen detSermined uu the

Lewed in the hustern Lityen Desert, 1947). e

by L‘anu of corrmugsted iron plates, &;mvel pn- cmd s faﬂh. by

‘roqh showld be construsted to eeteh raln uatcr]. |
. vnm that he con obtadn for M.nul.t r«:l.hvn bnmn the ﬁnw

: ham saved ug weny dlzficulties on she i) Almtn frm lpzt. unfortm

I
r
I
?

| o
- D
: |
!

. |

: 1

| |
K3 ‘ﬁ =39 g lesent .'

S R i b R
.

ta Ioan woles for 1onlly aosdipud tioups,

g 4, I ooeretiouns imu‘ extondaed to tha regiva of southers Liv/a wud
ﬂ\? seuthurn yoacken of the westers duuert, the deep water lovel tucre
\my.m huve beccme of dluei.nive Jpportouce, In this cass thu wviiictls

dnqp vell drilling e¢snipacat wewld huve Loea suployed. Uhe pirovibile

Basis of Bell's wap of the Static Subourfuce Wubor Level & loco:

gﬁﬁomcﬁl marveys (aketeh 3, Bellls lup of the Staddc mbuwriece .ober

i’ The ubove-curfece uad nesr~surfnos wobter legvels vere far wory
ta;lwtwt fugtors. Iumedlately wfter rein mm«d. BOapures ok mld ‘
ham bean takiun $0 cutch wad consuive the vator end to follow it up ,
thm@. all steges of ite doumward flow in cm to store oe Luch of 1% ;j} ‘

as Pow&bla. : -

4

In fogy coastel arens 4t 46 possidle to abtau water fyoa mw alr

mztzu B¢ oXtrencly swudl bat ofwa quite usnm. ﬂouw whd f.m‘

i ‘ :

" %roops who are to fight im dessrts need mmyrmo ?w.mw fna
tmmtua in this subjoct. Lvery man must M-lu that ’ﬂﬁl'v qaurﬁ Gf

- %

mn. s rcmredmmn s be dqmepnﬁ aod he l\}st o tuught
to hlp hi.tasulr sand not to deruni on_others, mau type o tmininﬂ M

I
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' _ mtu is to nscartuxu the site of mll cutmn m-tw wtqw.u the zoae .

|
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N3 ' P29 supnlencat 14w

I

1t was noglocted in the Gevusa dweert ST . .

. Similarly to rzoofn, flab yeck curfages oan ‘e wplweﬂ to catah “g
mstn m& the uater shus obteined cuz be stoyed in ohterm. aﬁum} ;
now.s for thy type of fustallation suysested here omn be ;’om in W }
u&f Peglonu) o fuw cuacplos e the rock beuk w.turh.olu of Louthuost .‘ i

Arrtn. the Uw‘m‘wm of Lust Africa, the (nasng holn of A\mtml‘l " tha

mck tazks of srizons end the Galts of uwpt. all of vhtwh &re the msu&t

of m cheudcal dlemt%muon of rock, the effects of which BP9 Dorticue ‘

l
lu'].y Conscutruted ia cunll hollovs ducause of tha vater cellecunu t.huu. ;13

The Kollows ayu enlarged by the action of wuter during the rein uousons o
and IW the action of the wind during dry swmm snd, 4f the ciircus- r f?:
ntumca BrY favoreble - in the vshwie. for instekce == cab cbaiala pa
upp&:‘wlah}.o ancunt of watar woll ioto the dry sessoa, Yhey cuu ‘wa Gl
1arM provided wish aud catching asvices nnd protected ageliot catisla, m
am‘jc@ prove’ veeful in the establishegut of strong potuts ia thy uusert

or nu wutar wuoly polats Zor petials, swsll .decnc)mw e84 wo Tosul.

Lm'g;@ eisberns were constructed in onclent times by She licn.u.

(photon %7, pnses 15-16), Housver, xout of thasb old cleturus wro no ]

lonmr of sy wee toduy, in gome ceses b«canao thoir catchinat wroow 3
h-n! Been dostroyed in the courss of um oving ?o the mmm Gleinte~
mﬂn of rogk. iiodern lurge otuwn 1xutuun#au vere mﬁstmud by .

|

OM Mpnrtmt wission of tho ageugy ra:pomm tor tha mpplv of

e
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the ﬂﬁllhlna in Libya long bafon the Gwip&l@ u; northem Mrica Yogin SR
_ ‘m“' 8~10, psge 17 and J0-51, pages 48e, 48b) = l ey
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AblL. G 22 Wadi ITammamat auf halbem ch‘c zwischen dem Nil und -
i Kosser. Auf dem chenen, breiten Wadiboden, iiher den heule eine be- -
* : al'esuglc Strafie fahei, eine Brunnenanlage mil allem Romerbrunnen links..:
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' mp. to rigolr or luprove thes,
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Qt spexations zud 4n the cousmnicsticas zoma, té um&m' theu Lu crder e

i
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“mw thalr wcm:wsn ead, 1% uscessasy a.m practicavle, Vo take

§
[

s A A0S e R ey
° 3

i fhe murfuce water m;im fiuds Ates way imo sand-filleu ars rmui
W celled weddn, nud from there $o pana mxm dedrs or shigfed;: snd ‘J:’ f -
nu lakes culled eebihes, vieys and so tor&h.‘ Berve, 18 ewnporutus ar
bmc brackish, Hain lukes of this $ype m prove extremeiy useful u? T
e supply of water for larger bodies of tm»l for tewperary purieds.

o

; fozo of the wuter will sisk to lower lcnh shrouxh the loous

qbcou wabey 1«?@1. Mm, bedance of it 4s num mur tia awfwa

W cupillary uctlon end forss what i celled ground moisture, salih 16 -
alashully drevn upward 40adn Lo the eveporstion areas, i
y ‘ Lonsraliy vatelidng, .»:x'ound kodsture canmot de ucovex*m. ndihough i .
wethods ePe Zavva by which, uwadcr Gui sedn circwsﬂmw. vlnl e wﬂ;itin :
ot WALSF Sui U9 PeCoverud whilch migat sufaco tor patsols o ouviuiced by

mvpocts. Whe feddjcusap population ure mstarn a$ rwourl% wobut fm
| k-

round zoleture. hey vill dig o hole azm to tuelve feus Gsip 48 L5
np wcnlngz ond vait a fow hours until vater hrn eollac“d’ in tha betm 5:‘,*'
(Wton 11-13, pages 19, 194), Ehe uaxt omnn %o arriye will uig a
m.holn a feov ym; svay for the ssue pum». ﬁnu w‘npr sites con
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Abb.BH 3 © An der Wasserstelle von Maghara (30° 10 N, 28° 53 0), am Ni
der ungelihr das Ostende der
sichiskarte). Es ist nur

'
B

iy

T

2 wende des Salzsees von Maghara,
unler dem Meeresspicgel licgenden Kaltara-Senke  kennzeiehiel val. Gher-
wenig Pihmzenwuchs in der Umgebung vorhanden, das Wasser muld

erst auf-
, gegraben werden,
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i South Libys
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' Abh. BV 29 Bir Kassaba 22 11'N, 2955 (), licgt an der Darb el Arbain (Weg der® | y i
’ Tp A0 Tage), 5 ke Noder Piste Bir Misahao -Wadi Halia, Bs betindel sich hicr in i
ciner von Steilstafen im W und N umgebenen Senke cine verhallnismibig dichte
Vegetation mil Palmen, dic aul Grandwasser schliclen lussen. Die zwei Minner im
Vordergrand suchen eine gecignete Stelfe zum Sulgraben. ¥
I .
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Digging vell
to Regover ;
; < “Ground Molature
ab Bir Xnssabs .
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e " "4 Abb.BV30 Bir Kassaba. Mil den Hinden ist der lose Sand aufgegraben worden, bi
it Q o und in th m Tiefe summelt sich bereits SaBwasser. Liangs dee Dab ol Arbain finden® ' B 3
. I sich mehrere derarlige Brunnensiellen (vgl. Kaple 1: 500 000), . :
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: w@omtion tiey they occesionally caery vater i 1solotud ortoricl du

|
. of Q dry river is iupersesble for gowe alstancd, B clowe Lncpoectica uight

l

s

5
} vl ; :
lﬂ l‘ P-122  Guoplewent : l w30

lip of perzuucnt sabecil water wnd is diwpolﬁm whes, upcu dpzing o §
Mll. he finds no wetor dn 48, I¢ is necenm for hisa w kncw Sanst htu ; ;
lu\w will ouly be rewswded 1f ho dige aftcr suncet and thot ho wasd \mu :
wntdl tho weter raised by capillary cetion finds ite wey dute the hiole

he has dug, ‘

‘ At tiueg, snnll sounds form over niodsd ground, the gand Fiiciug dowa
'boﬁuno of tho nodgture eo that 1t 1p ot Vlown away by e wiss, Lriae
with & hvevy outh of vegotatdon wrs cluo often un &n..iwtacx. Ll nlentifal
m?nd solsture (phote 12, page 19;);;:; thu.t the nrusence of v Ll .lica ceR
not;olwaye Yo $clivh mi o siga of subuoll vater,

. Frae subuuil wabsy ie yerely tousi 1o the heoge dupuwgdde. vi' ihu peal
duw;rt. it is unl:f viow suph doconplte wre shick or siwwe s, cover the

outire Mooy « ¢ vellsy for w loag diclancd skd ore profeutes o iaut

corﬁum FUbble und gravel strate, the courve of wiaioh dous 2ot edi s,w

W L e

roucv the goperel divection of the volley. ‘E’he pedas of cunflusnc: cf
two dxy river Luds $s uzuolly s favorable opot for drillismg., If tuo bed

mqal sand or gravel filled potholes wiich nsht contain vutur fuv o ; F

mq ¥ze after rain, If the river bod conmu, coarse ewral, atfort |

Mﬁ be made %o £1nd the despest peluts of ﬂn rogk Mttpﬁ“

m chances of r&ndtse vater are bYotisr i m«. 990; mma thn

umctsapwnq. mncm&»mamorumnmu
vhm the flov of the vebor has boes 00 elicat ﬂut £ mi&mmm anu
'y ﬂn udhnouth substonos. : g_ , 1 : |
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_ “!ﬂ # #-122 .p prléaend : - _ “dl=
| a Water s of ten Zuuad oa the upstirean uida of rock bpuks in ary ri'ur(:
i;_«-; on she downsvrows side of such bunke there is wlsw & puesuibility ,
uém wator moy have collocted In suell quensitios 88 tho weau-Fillud pote =
h%luc forsed Ly the vuter spdlliiug over the bunla, vhere & Mve: bed
b;nts ahernly, 1t 4o alunys best to concuntrate first oa vl ﬁ‘;r;:.t-'»r Lonis
.M tho Duad, vhate docp holes key souwotiues o found that wive o.cu fureed
bX! tho svirl,is:g sebion o the vaber.

' he closur one gubs 0 the coeat, the wore subewil walisr wirl ke
found o day valleyu, Atkin eny sciior of the coaet ¢xlcndl.,. u.uf
eaveral kilousterg, water con bo found wilh eurisinty du the ool or iR
dune aress, oftca In swfficlent quuaiitiug to w;;yly falrdy 1o o wadles
o!itroo;m. wowever, whe guolity of tha watesr i;n verinble,

l: Iy the vicinity of tho ceust gven e Paluvater coatedus sait in k
vu%:lng GRETEus, although the cilerdne couteat of 1430 dlldgvoas sousd , '
by f“sﬁ:‘ du outhuest AZrdica do QY10 vill rerely be fouad, 1% uwuk'ita-{
bum. Houthuuot Africo, Kelswr fowid ¥44 RALLAGTABS of chlorine ur '

litcr of vater obtalned from the heuvy fog md thia content ic li.cly to

be p;naor to the average chlorine content of wuter thus obuaiuui. In

tha' graund, *:.he vator Dugonas more saltiy, ni.nanla &reat wt of the

rummtar roaking into the ground subnequuuy ruu m&n to tho sartm i
N | m evsporates, leaving behind the selt it contained. ‘Eha rapilt is um
m mua.d and the subsoll water decone moye ud ROTe mw with we

1
5 |

Passage of tima, : 1 ! |

y - ' Vi | i
i

i v¥hers the subsoil vater appsars above the Mm. ovi[a@émti:on"
" Aesde 0 such a e¥rong conseutTation of selim u; the nni.dﬁm; of ussar
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Mﬁ salt mershas develop., Heletively close %0 these aalt serihus, ' £

th‘ar Bry oftGhk Bo found unduzgrousd with a fer lower gslt coniuie siuce
lo88 evoporaticn tikes pleca, hls oy rurprdge the waindtistod ut 1%
edﬁoa to pareve that, in wubseldl wetur, the hi R énslt cantent ol was

bodv of wnter purcoleses only slowly 10 water of ¢ lower sii cunvat,
E:xpﬁrieace shiovi, 35 fugt, thet thu told content vardes woth Locdi.catully
snd vertically, '

! Iu the vicindty of the coand, petablc weler will often be touad da
thtln legers or 1o maal)l potehas floatlig on %0p of the sally wuncuil
watfor, whory 1v bas collected quring the lsst rein withou$ av yot Loving
#begrbed Guit from the wetor below 4t (skutch 2, pago 29y Suvciica b, -

Chapter &, (perations of the 12th ' 1l3tary Cuelogical Detechuent ot

suilum) wevicn Il of Chapter J contains a ra?ort on the Piudli, cf a
poi;ﬁlﬂ water pateh of this type 1u « vadl et "Glluil. “hie ruiory uay ;
ve takes &8 & Lpdel for the methods to Ve omployad ia siuilyr cirmmumn .
Wmnlly. ths potedle wter in such potchen 1a rapid.’.ly uhaunwd vnd AL :
pwnp&d out too repiddy, aalty wvatser will flow ipto the well. uwwrtmuﬁ;

thé supplies cbtsined thue proved highly valuable snd helped to rclieve 5

the strain cu the supply rerviges,

i

On the whelo. tho denands Eede 1B respect to the q\mluy ol atabu

Ia tho Harmarice region the tmps at oo time recoind uwr vith a

moriu contont lover them 1 gras per liter, wmx; s umuy mzctm; :

$o stvc the water sn unpleassut tasts, Mnc tp the lamo emcunts of
uw usod, tha salt contens 9! the wxtwr cmmuc fyom wuo lwmm

S i Ak 1 e A s
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ﬁl;#’rsm 2upplemens ‘ ST

on m aversge o 1.2 grans per liter in the hte snjusn of 1941,

‘f Both huuans and solusds cam wdapt thoaselvse to Vuter vith & rela~.

o e
R

sively bigh sclt contems, end weter that cennot be uped for drickiig
pll,l%paﬁc of tan is sultsile for daking or for preparing wﬁpn sad vven
uhqn it te vary brackish it e3ill cun be weed for meking ccocu,

; Gwing to the spursity of wwgutation and powlntlfzu. wutar fa arid :
areas rarely centsius lmgurttion ef en orgenie pature unless the zround
in the vicinity is polluted, egeiust which very siriet precauticas saet
lukam Vory severe punnlties st be hponﬁ oan the pellutics of
p ground 1o sll arces whero wells are situated,

il If vaber taptes sad walle ok, the quality can ve buprovaed Ly
ut%nhw, An gows clean sosd, Whoa 1t 15 sllowed Vo settle VG thu bottom,
t‘-hc elean coud will leve wbeorbed sowc of #he lupurities. A saall '
qu;ntity ef rlum may be used to accelerate the preodpitatiecn of iupurities ‘
an? a few drvps of Lfoclue or permasguenute of potash cud bu wdded Lo
pnfuy the water and iuprove 1ts qu&liw;

. She tulle ou page 35 shows the typue of weter mupply peluts likely

bs found in desert sreas, the siten at which they way Ve found, wnd 3
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e sala source of sapply for the Ucramm troops io the Jiriv mglom
ud in the weetorn cdesert of Zuypt wac found i the neer-surices w.ﬁor o

! N
lpul in cuneo (eketch 3, page 47; ckutch 4, page 28), fn the Ae;r::,«uu';‘

"‘ springs (mop 2, page 81). Ealavater lakes aleo played @ wojor role,

P

]
Mo& ia the neor-curfecs water lavel in vadia. in the C.frexwlcx, mam ‘ f i
E
i
3
2k
pwucu.lmrly when tho front was at il Alomein. The Oam forces ut g ¥ g

nln had to depend ‘on the manger water supplies %o De .fnund in the dcm
pmer. It is neverthaless imperctively negeseary that the msrcneibh
uwr supply officers inform themselves thoroughly on %M vetor «.ondn&n,?

1& the desert :nd instruct thoir troops cnrrmtly. B0 thnt. the troops M

‘L
ha able to hulp themsalves 1n the cecme of an emergency. 4 knoulcdge of .

\_," .

th. experionce related hors has saved the ufe of moxy & seldder,

21 iR
b

by mans of coep driliing. Yor civilian purposcs Best of the veter 48 f.1

The water prescnt in the desp subenrfage vatn level ta recavnm

Mod by wosng of windudlls (photos 14 ond 1B, pages 29 nnd 29%a) waieh' ,
have proved extremcly sctisfastory bucause of the siendy winds wiich e
pt:wuu. it whick necoseitate the mbove enrface storsge of on adequate
supply.

i Sordoge kst Lo properly devalopod. At Vlaos, the flovw of wuter cu

.".v:b‘&.‘,-a”xfaé%-:-mf“'

'bo fnorensud Wy clearing wad aad othor mom.a tm tha cpu:na. of the
-pm and Yy rewoving the simters. Creas cm mat de qxsrciced to
nvou changing the sstablighed hydrologicad oonduuno m spring sreas,

m.niw is s hazard in epring sroes ae At ﬂdut M t»o u mplau lon v
ci the water supply.

1 R i : : N o
f It wae Zound sdvisndle $o direcs the fiow of water from & uusber of -
] o
{
f | ;
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